Objective. To describe factors associated with high clinic and emergency room (ER) use among individuals with chronic pain.
Introduction
Pain is one of the most common reasons for a patient to see a physician [1] . Pain lasting longer than three V C 2017 American Academy of Pain Medicine. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com months is generally considered chronic [2] , and approximately 20% of clinician visits are related to pain that has persisted for at least six months. Worldwide estimates of chronic pain prevalence range from 18-35% of adults, with resulting significant costs to society both directly through health care expenditures and indirectly through lost productivity [3] [4] [5] [6] [7] [8] [9] . Chronic pain is difficult to manage once incurred and is associated with high levels of disability and poor health [10] [11] [12] . Those with chronic pain tend to report more frequent visits to physicians, report greater use of medications, and spend more days in hospital compared with those without chronic pain [13] , although it is unknown whether this increased health care use leads to improved health outcomes. Annual direct medical costs are at least two times greater for individuals with chronic noncancer pain compared with those without chronic pain [13] [14] [15] [16] [17] and have been estimated at $1,462 Canadian per individual in Canada [18] . The total costs attributed to chronic pain are greater than those attributed to other chronic conditions, including cardiovascular disease [19] . These medical costs are due to higher use of both pain-related and non-pain-related medications, visits to general practitioners and specialists, and hospitalizations compared with individuals without pain [10] [11] [12] 14, 15] .
The Andersen-Newman Service Utilization Model is a widely used framework to explain and predict health care use [20] . It posits that the use of health care resources (e.g., visits to family doctors) is a function of predisposing, enabling, and need factors [21] . Predisposing factors that influence health care use in those with chronic pain include marital status, education [18, 22] , attitudes toward pain (e.g., levels of stoicism), and pain beliefs (e.g., pain having an organic cause) [23] [24] [25] . Reports on the relationship between age or gender and health care use/costs are inconsistent [19, 22, [26] [27] [28] [29] [30] [31] [32] [33] . Enabling factors associated with health care use with chronic pain include income [22] and health insurance status (including worker's compensation, private, and government-funded insurance) [19, 26, 34] . Pain severity and comorbid disease severity are likely need variables that influence the degree to which health care resources are accessed. Greater health care use is associated with the following pain characteristics: high intensity [13, 19, 31, [35] [36] [37] ; constant vs intermittent [33, 38] ; shorter duration (i.e., pain in the initial phase of trialing various treatments) [18] ; multiple sites [30] ; activity interference [19, 22, 25, 27, 33, 39, 40] ; location (chest, upper and lower extremities, and hips) [25] ; neuropathic characteristics [41] [42] [43] ; and fibromyalgia diagnosis [8] . Comorbid conditions, such as depression and cancer, are also associated with greater health care use/costs [14, 18, 19, 22, [30] [31] [32] 35, 39, 40, 44, 45] . The relationship between depression, chronic pain, and health care use is especially complex, with comorbid depression linked to other predisposing and need variables including pain self-efficacy, pain-related disability, and health-related quality of life [46] . Despite this, depression has been consistently identified as an independent predictor of health care use/costs after controlling for pain intensity [18, 30, 31] , number of sites with pain [30] , and pain disability [22, 39, 40] . According to the model, these three factors are influenced by the environment, personal health behaviors, and the outcomes of seeking of care [21] . Personal health behaviors, or the means by which chronic pain is self-managed, are also associated with the amount and type of health care used. Ideally, pain management consists of interventions that produce the greatest reduction in pain severity and interference while costing the health care system the least and causing the fewest iatrogenic problems. While these interventions likely vary between diagnoses and individuals, use of prescription analgesics [31, 32, 45, 47] and consultation with specialists [34] have been associated with increased health care use and/or costs, even when pain severity and the presence of other chronic diseases are held constant [31, 34] . Preliminary research evidence suggests that the use of passive (e.g., taking a medication) vs active (e.g., exercise) self-management strategies may also increase health care use [48] . However, the research exploring relationships between pain management therapies and health care use has been largely limited to the use of analgesics and has relied on chart reviews, which may not capture all pain management therapies.
In our recent publication, we compared health care use for individuals with and without chronic pain [49] . We found that individuals with chronic pain were almost five times (odds ratio [OR] ¼ 4.7, 95% confidence interval [CI] ¼ 2.8-7.9) more likely to report frequent health care use compared with individuals without pain, even after adjusting for potential confounders such as the presence of other chronic conditions. The current study takes this work a step further by focusing solely on those with chronic pain to identify which pain characteristics (e.g., intensity) and management strategies (e.g., use of prescription medications) are associated with health care use. To build on related work, this study asked participants to report current pain management strategies so as to capture a wide breadth of personal health behaviors related to pain. There is a paucity of studies examining characteristics that drive specific types of health care use [13, 37, 39] , despite emergency room (ER) use being a significant driver of total chronic pain costs [26] . Preliminary evidence suggests that pain intensity, experiencing pain daily, pain with neuropathic characteristics, diagnosed pain conditions (e.g., low back pain), and having comorbid depression may drive use of ER services [13, 32, 39, 43] , but these results are largely based on studies that did not examine or control for potential confounders. Thus, the current study sought to build on this work by examining health care use in two different settings, clinic and ER. Guided by the Andersen-Newman Service Utilization Model, the specific objectives of this observational study were to 1) describe predisposing, enabling, need, and personal health behaviors of individuals with chronic pain and 2) identify which factors are associated with high health care use in clinic vs ER settings. This study seeks to describe some of the characteristics that are associated with frequent seeking of care such that interventions targeting these groups can be informed (e.g., selfmanagement programs).
Methods

Participants
This analysis is based on data captured in a national cross-sectional survey of Canadians. A questionnaire was mailed to 8,000 individuals randomly selected from telephone book listings [50] . The questionnaire was mailed November 2011, with a follow-up to nonrespondents in May 2012. Inclusion criteria were age 18 years or older and ability to read and respond in French or English. For the purpose of the current report, participants were limited to those reporting chronic pain, defined as constant or repeated episodes of pain or discomfort for at least three months [42, 51] . The study was reviewed for ethical compliance by the Queen's University and Affiliated Teaching Hospitals Research Ethics Board. Further information on the primary study is available elsewhere [50] .
Data Collection
Health Care Use
Health care use was defined as the number of annual health-related visits for any reason. Respondents were asked to report on visits to a family doctor, specialist, walk-in clinic, and ER in the year prior to completing the questionnaire. Visits to a family doctor, specialist, and walk-in clinic were combined to generate a variable measuring nonurgent clinic visits as sample size was too small to examine walk-in clinic and specialist visits separately. A conservative approach was used to deal with missing responses. If respondents reported having no visits to a health care setting or if they left the question blank, they were classified as not having sought care. This resulted in 70 respondents who had a missing response for family doctor, 258 for specialist, 437 for walk-in clinic, and 436 for ER being classified as having no visits to the respective health care setting. However, 39 respondents did not respond to any of the questions about health care use and they were excluded from the analysis because this was interpreted as nonresponse. Two participants provided ambiguous responses (e.g., "more than I can count"). In these cases, the mean number of visits was imputed, which is also likely a conservative estimate. In the absence of a national standard for defining a high number of visits, high use was defined as those individuals who fell into the top 10% in terms of frequency of visits to clinic and ER settings. A review of health care use literature identified the top 10% of visits to be the most commonly used definition and that this group represented a substantial proportion of visits, ranging between 30-50% of total visits [52] .
Predisposing and Enabling Factors
Predisposing characteristics captured in this study included age, gender, marital status, depression, and pain self-efficacy (pain beliefs), and enabling variables included annual household income and education [50] . Depression was captured using the Patient Health Questionnaire-9 [53] . This nine-item tool screens for the symptoms listed in the Diagnostics and Statistical Manual of Mental Disorders, 4th edition (DSM-IV), and respondents indicate how frequently they have experienced each symptom over the past two weeks with options ranging from not at all (score of 0) to nearly every day (score of 3). Scores for the nine items were summed, and a total score of 10 or greater was defined as moderate to severe depression. This tool demonstrates excellent internal reliability (Cronbach's a ¼ 0.89) and has been identified as 88% specific and sensitive for major depression when a cutoff score of 10 is used [54, 55] . The Pain Self-Efficacy Questionnaire was used to capture pain beliefs [56, 57] . Participants are asked to rate their confidence in response to 10 situations on a seven-point Likert scale, including enjoying life, carrying out household chores and work, socializing, and accomplishing goals despite their pain. This tool has excellent reliability (Cronbach's a ¼ 0.92), and construct validity has been tested with scores being negatively correlated with impact of pain on daily life, depression, anxiety, and catastrophization [56] . Scores of 40 or greater were considered to indicate high levels of selfefficacy, consistent with findings that this cutoff score is associated with improved levels of function in chronic pain groups [58, 59] .
Need Factors
Need factors included number of chronic conditions and pain intensity, frequency, location, and pain diagnoses. Comorbid chronic conditions were captured with a question about diagnosed chronic conditions taken from the 2010 Canadian Community Health Survey [60] . The list of chronic conditions included asthma, anxiety disorders, bowel disorders, chronic bronchitis, emphysema or chronic obstructive pulmonary disease, chronic fatigue syndrome, diabetes, heart disease, hypertension, mood disorder, multiple chemical sensitivities, intestinal or stomach ulcers, stroke, urinary incontinence, and "other." Due to small sample size for many of the conditions and the high number of conditions, comorbidity was defined by number of chronic conditions, categorized into less than two or two or more. Pain intensity was captured with an 11-point numeric scale on which participants were asked to indicate how bad their pain had been over the past week [50, 61] . Scores were categorized into none or mild (0-4/10) and moderate to severe (5þ/10) [62] . Participants were asked how frequently they experienced pain, and responses were categorized into constant or daily, and less frequently [63, 64] . A body diagram was provided to capture the Chronic Pain and Health Care Use locations in which they experienced pain [65] , and responses were categorized into fewer than five and five or more locations. A list of common pain conditions, plus "other" and "none" options, was provided and participants were asked to indicate all diagnoses that had been made by a clinician. Diagnoses were collapsed into the following categories: back problems, arthritis (including osteoarthritis, rheumatoid arthritis, and other or unknown type), probable nerve damage (including surgery greater than three months ago, diabetes, an accident with nerve damage, amputation, and shingles), and other (including fibromyalgia, chronic widespread pain, leg ulcers, cancer, migraine, vulvodynia, and "other"). The presence of neuropathic characteristics was determined by the Self-Report Leeds Assessment of Neuropathic Symptoms and Signs scale, which consists of seven items screening for symptoms of nerverelated pain (e.g., allodynia) [66, 67] . Scores range from 0 to 24, with scores of 12 or greater indicating neuropathic characteristics.
Personal Health Behaviors
Personal health behaviors included current pain management behaviors, which were captured with one open-ended question: "What treatments or medications are you receiving for your pain?" Responses were examined and categorized by whether they included prescription medication, nonprescription medication (including vitamins, minerals, and homeopathic medicines), physical therapy and/or exercise, chiropractic or massage therapy, or invasive intervention (e.g., cortisone injections). Prescription medications included both analgesics (e.g., morphine) and other medications (e.g., beta-blockers for angina pain). Infrequently reported interventions were coded as "other" (e.g., reiki).
Analysis
The primary outcome-health care visits-was first graphed and summarized using medians and the 25th and 75th percentile. Next, frequency of annual health care visits was categorized into high (top 10 percentile) and low (0-90th percentile). Age was normally distributed; thus it has been presented with mean and standard deviation and was compared between high vs low health care use groups with a t test. All other characteristics were described with frequency and percent and compared between groups using relative risk (RR) and 95% confidence intervals (95% CIs). The strength and precision of the relationships between independent variables and the dependent variables (high vs low number of clinic and ER visits) were measured using unadjusted and adjusted odds ratios (ORs) and 95% CIs. ORs tend to overestimate risk except when prevalence is 10 or less [68] . Because the primary outcome was classified as the top 10th vs the 0 to 90th percentile, the odds ratio in this study can be interpreted as a relative risk. However, causality cannot be assumed given the crosssectional nature of the study. All variables significant at P values of 0.20 or less were assessed for multicollinearity using tolerance and variance inflation factors. Tolerance values ranged from 0.73 to 0.97, and variance inflation factors ranged from 1.03 to 1.37; thus there were assumed to be no issues with multicollinearity and all independent variables were entered into the two equations. A hierarchical approach was used that was guided by the conceptual framework with predisposing
Results
This report is based on 702 respondents with chronic pain who completed the health care questions in the primary study [50] . Forty-nine percent of respondents were female, and mean (standard deviation) age of the total sample was 59 (13) years. Age was not significantly different between low and high health care users (clinic low ¼ 59 [12] , high ¼ 58 [13] , t ¼ 0.77, P ¼ 0.44; ER low ¼ 59 [12] , high ¼ 57 [15] , t ¼ 0.69, P ¼ 0.55).
Health Care Use
The number of annual visits paid to both clinic and ER settings is depicted in Figure 1 . Respondents reported a median of seven clinic visits (25th, 75th percentile ¼ 3, 16) and a median of zero visits to an ER (25th, 75th percentile ¼ 0, 0) over the past year. Individuals in the top 10th percentile of visits (N ¼ 91) made 30 or more clinic visits and one or more ER visits in the year prior to completing the questionnaire. For the purpose of the remaining results, high and low clinic use is defined as (30 and <30 visits, respectively) and high and low ER used is defined as (1 and <1 visit, respectively).
Predisposing and Enabling Factors
Screening positive for moderate to severe comorbid depression and low pain self-efficacy approximately doubled the risk of high clinic and high ER use (Table 1) . Marital status was a significant predisposing factor for ER use, with single, separated, divorced, or widowed participants having 1.44 times the risk of reporting high ER use compared with participants who were married or living together (95% CI ¼ 1.03-2.02).
Need Factors
A high risk of clinic use was associated with all of the need factors, except diagnosis of arthritis (RR ¼ 1.07, 95% CI ¼ 0.69-1.66) ( 
Discussion
This is the first known study to examine predisposing, enabling, need, and personal health behavior characteristics for clinic and ER use in community-dwelling individuals living with chronic pain. There were similarities and differences in the risk factors for high clinic and ER use. After controlling for potential confounding variables, pain in five or more locations and having an "other" pain diagnosis (both need factors) increased the risk of high Chronic Pain and Health Care Use clinic use, while using other forms of therapy (personal health behavior) decreased the risk of high ER use. Low pain self-efficacy (predisposing factor) and having two or more comorbid conditions (need factor) increased the risk of high clinic use and high ER use. Therefore, interventions that improve self-efficacy and address a comprehensive approach to multimorbidity may reduce overall health care use in chronic pain populations.
The role of pain self-efficacy as a predisposing variable that drives use of clinics and ERs is a new finding within chronic pain groups. Prior research supports the relationship between high levels of self-efficacy and low levels of disability, mental distress, and pain intensity [69] . It thus follows that individuals who are confident in their ability to socialize, perform activities of daily living, and work despite having chronic pain would be less likely to seek professional help with pain management compared with those feeling less confident. The relationship between self-efficacy and self-management activities may partly explain this result [70] . Selfmanagement is considered a priority recommendation for managing chronic pain [71, 72] , and reduced health care use may be one of many benefits gained by having individuals be active in supporting their health. A second mechanism by which high levels of self-efficacy may reduce health care use is through its association with improved treatment outcomes [73] , although this relationship varies with how self-efficacy is measured [74] . In light of this, self-efficacy-enhancing interventions may be a worthy investment to reduce both clinic and ER use, with recently reported interventions including those targeting both clinicians (e.g., use of specific interviewing techniques) [75] and patients (e.g., pain selfmanagement training) [76] . However, these results must be interpreted with caution as further research employing longitudinal designs is needed to further explore the relationship between self-efficacy and health care utilization in cohorts with chronic pain.
The predisposing effect of having multiple comorbid conditions is both intuitive and well documented in the health care use literature [14, 22, 32, 35, 40, 44] , although the research has largely been limited to comorbid mental health conditions and emergency care has rarely been analyzed separately. Higher use among individuals with multiple chronic conditions likely represents a reasonable situation where these individuals benefit from regular measuring of their symptoms (e.g., blood pressure), adjusting and refilling prescriptions, and monitoring of therapy tolerability (e.g., side effects of multiple medications), and, in the case of emergency care, they are treated for acute exacerbations. While some need factors such as number of comorbidities may not be modifiable, targeting enabling or predisposing variables may be a reasonable means of reducing health care use. For example, improving access through coordinating contact with multiple care providers (e.g., primary care and specialist) in a virtual clinic may reduce clinic visits while also improving monitoring and potentially reducing the need for emergency care [48, 77] .
The conclusions drawn from this study are limited by several factors. First, this study was a cross-sectional survey and was thus not able to identify predictors of high health care use visits. The Andersen-Newman Service Utilization Model used to inform this study is a widely used model to examine several factors associated with health care use in chronic pain populations. The model focuses on beliefs and behaviors; it may not fully reflect the role of variables emphasized in models focused on psychosocial characteristics. [78, 79] Pain was captured at the time of questionnaire completion, and symptoms of depression were captured over the two weeks prior to questionnaire completion; thus the pain and depression characteristics reported in this study may not reflect the participants' experiences over the 12-month period during which participants were asked to recall their health care visits. Pain duration was not captured; thus some participants may not have experienced pain for the entire 12-month period over which health care visits were reported. Pain diagnoses were self-reported, and some participants may have included conditions they believed they had or failed to report conditions that had been diagnosed. The larger study used random sampling and population weights generated from Canadian Census data to allow the results to reflect the general population. However, the current study is focused on a subgroup that reported pain in the larger study; therefore, it cannot be considered to be reflective of a community sample of individuals with pain. Recall bias may have been present as participants were asked to recall health care use over the past year. Despite this potential for error, reported visits were likely approximately accurate as comparisons of self-reported and actual visits paid to a doctor suggest that ill individuals are able to correctly recall their visits [80, 81] . The reasons for the visits were also not captured; therefore, it cannot be assumed that the visits were due to pain.
Pain management methods such as use of natural supplements (e.g., chondroitin), vitamins and minerals, and relaxation may have been underreported if the participant did not consider them "treatments or medications" as these types of pain therapies may only be reported if asked about explicitly [82, 83] . Only 8-14% of the variation in the outcome (high use) was accounted for by the variables measured in this study; thus, most of the characteristics associated with high health care use remain unknown.
Despite these limitations, this study has added to what is known about factors that are associated with high clinic and ER use and highlights that there may be both overlapping and distinct factors that drive use in different settings. It is critical to provide effective and cost-effective care for individuals with chronic pain to reduce the societal and individual burden of this chronic disease. The results of this study suggest that both modifiable (self-efficacy) and nonmodifiable (number of comorbidities) factors may have a role in the number of visits paid to health care settings, independent of pain-related (need) factors.
Policy Implications
Future studies are needed to investigate the role of pain self-efficacy as a predisposing factor in longitudinal designs such that it can be determined whether it is a predictor of high clinic and ER use. Multiple factors drive health care use for individuals with chronic pain, but the most prominent may be continuing, sustained pain that fails to respond well to treatment, pain beliefs (e.g., low self-efficacy), and the complex pattern of comorbidities adding to individuals' disease burden. Currently, very few treatments work for chronic pain [84] [85] [86] [87] ; thus, research is needed prevent chronic pain but also to identify more effective and safe treatments, and this research should incorporate cost and/or economic measures so that treatments can be evaluated in terms of benefit and costs to both the individual and society [88] . The role of "other" pain management strategies in this study highlights the need to explore the use of means other than medications and traditional therapies as their use may be associated with decreased use of ERs. Several "other" strategies that were reported in the current study were captured from an open text response. Cell frequencies were small, and therefore the therapies could not be analyzed individually. They included treatments such as heat or cold therapy, osteopathy, and acupuncture. Specifically listing these factors in future studies may elicit more responses that include complementary and alternative strategies. 
